Higher precision pitch marking for TD-PSOLA by Colotte, Vincent & Laprie, Yves
HAL Id: inria-00107610
https://hal.inria.fr/inria-00107610
Submitted on 19 Oct 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Higher precision pitch marking for TD-PSOLA
Vincent Colotte, Yves Laprie
To cite this version:
Vincent Colotte, Yves Laprie. Higher precision pitch marking for TD-PSOLA. XI European Signal
Processing Conference- EUSIPCO 2002, 2002, Toulouse, France. ￿inria-00107610￿
   	


































































































































	'&)T<=\$	'gT	%!	#/(:&!	 h iQj klBmn6opiqklr'n@sssBklBmns'sstklBu=n
E 8





























































































>	_ £XlSl;klBm%n$n)iR§~ ¨©*Sª  .lSl;klBmn$n$n 3
FI%	z!#T	 «>! ;	 . § 	 c,%
	 $$	
	I!#>,%





























¹pºµ¹ »¼"½}¾a¿%ÀPÁSÂPÃdÄ'ÅPÆ=½Á*Ä'ÇÅ`¼"È%¾É@ÁSÂPÃ[È:Ê*Ã:¿¾ÁµÄaÅ¼FI%	q! #T	 «>!	T § E !9!#T$
#Z
	!#>,%

















































£\ll;klBm%n$n$nUi §=Ñ[lSÒ% ¨©*Sª  .lSl;klBmn$n|7Ò/Óµ9/aÔ@lSl;klBm-Îran$n9
l;klBm%n$n$n ABÕDC
E %	 
	 9/ Ô lSl;klBmZr'n9$l;klBm%n$n$n 
%	=!#$
	;a
;#	  E 		 $	 >	T
#/(}	%
XÖ_.!	T$
	'&>a l;klBm7Zran$n & l;klBm%n$n 3UFI	&%Va








;#.&>a%VT l;klBmIeran$n 3~×#T	 «>!	T



























































%	 E 	 ;T]#(







































































#@3FI%	$	{ E #! #T$
%


















































































































































































































































































































*)+	M-8;"+p8@D	.IT ¦ 3  ))0	A'	A8´³ µ7¶
¯·H¸¹pº »¼½I¾¿ »
¯° ±0²YÀÁ±gÂÃRÄ ·H¸pÅX±0ÆjÇM¹Æ Ç È 4v
 	
	 ! "#%$&'&()%*$+-,./"10 2 3546#%"**789:;,./"=<>2 ?4@*+,A%;BDCEF*G"%&%CEH)7$6)%I""$8'<>JK3L 
NM HPORQK*%TS>9UPVWNXY,Z7[80 2 3548\:<>JK35 
]M H7O^K "_
0 2 3L4`\ abcDdfe a
<>2 ?4Ag%hi? j]JKk>l'
"2JK3L	g M HPO M ?
4ZO
\ abcDdfe a
<>2 ?4Ag%hi? j]JKk>l 
 2JK3 M ?mOn	g M H4AO Qio7V
 pl 
 &q	"&r,AtsD$%#C-Qvutw' 
 VWx t y[GBDCz q+&zg%h{? j:"Eg%h{?|JK< O*w<}"~BDCz$*&,A7' G,A"6$&9_gth{?JKkfl 
 2JK3 M ?mOn 
^M H4AO|\
j7gNJKk>l 
 H7O9gth{?JKk]JK3 M ?fO*O M g%hi?JAk>l 
 H7OjWPgNJKk]JK3 M ?mO*OB$j7g%kNJK3 M ?mO|\6u7["8=gth{? k]JK3 M ?mO]\(r*
02 3L4\ abcDdfe a
<>2 ? 4 J M utOW ecP> gth{?JKkfl 
 H7Okfl 
 2JK3 M ?fOn 




0 2 3548\ abcPd>e a
J M utO  ecP> <>2 ? 4f^* >kk  uJK3 M ?fO M  Qi7V
XYr+	,N6*$G7#tF"RBr+7	)6'I7$*tr*"* 89' ~QvWvp@¡ r"%/VW &"vt[']"B/&tR,A/|& Y%"%y +TY¢R"Y 9' yT£R&%¤6"-Xf"¥&§¦ ¨|$*6"F"vC9*#y 89' ©t9$#%	%7%p,|v"*""L%IPWB/7L #/'y&D*9$#%tLBDCLR 89' ªT#t""B*IPTT'IP%D",]psD$8"+C=",|T*$-*"8"qªL7$G«9ªXYLvr*%#W*7"/¬#%"%,.7z@*&"89ty T^#%&"**#t"XY­Rn®^¯°	±  XYp*#%7=&@y*%#W*7"/²,^*"8"f+8tL &"%*7$"F³9&&t"B'IP7´*#%$&'CD[ ^"B*IPN^#&%]v*$#W$^,8'7&#qQZ,Z"|v/"#q"B"$%µ7µ7µ[fto"µ7µ8Ft"µ"µ/VW
¶ ·¸¹·6ºN»¼m½%¸¹´n@8"W@ ^T8tIPy"7*t7WR9%#%*7-"7+,A"]+#/rG¥R| ^	%IP%%_>"8+C*N"6vC9D%*|G¥% vt[y7$9-"7+¾",r+#/G'¥9E'IPW#%7%*" &#/§G%C1"tr E"7"+%1´E7+7[N&""+¿6I7*CF,Z"vr&)#%7$/"m[>6&pIP*CF*$+/B,A"XY­Rn®^¯°	±   ¯9%#%"89CD[q#7rB8"", "$N+#W6G¥R +G,Z"viª$9&=GvC9D%*pv%1#t*%r*7"ÀsD$"+CDXY&@P-#%#%$/#CtIP"&yt$#7=,sD$8nC-B ^%%ª&"8"Y"8FvCD#*78^"B*IP%F +=#%&"**#tyXY­Rn®^¯°	±   (XY&G#t;B#%t'+C;"B*I7t=psD$8&+nC,N"#%pQK&S>9 «PV yT%IP%,À"&*TBn Y%8'7&#@qt9$#%tG +=7$9 ´F,A$$9 Y"¥%[> ^ &N&IPv&7Gt ÁDCW*i*7$7SÀµ#%"$9/77"+p¦ o¨f#%7$.5BpW³7+t5G#W&IP,A$*W&9'IP%%DYyW8"",>+#W5G¥%
S>7$9)«9_;Xm7m_Â®|+#W*#t&F+8%; 7$9=i"&Ã *7=_| +5i
ÄGÅRÆÅÄLÅ ¹· Å ¼¦¨rÇr ÈF ! %58=­r°6É ¯98$"*vCD  $97G#p"&&B1%vG7",r7"*/6#%"*$1v/-8Ê*ËNË]ËÍÌÎ*ÏÐÑÒqÓ@ÔÕ"ÖÑ×nÒ&ØyÙ"ÚÛ/Û*Ô/ÜØTÙÝ&Þ"ÐÏ7ß|àYÎvÕtÔWÛWÑÑÝZÐDÞ [  ¯¯®ÀUP9Qvt7VW_tá"µPo%â8tá'oD[f­	#%%rBW	tã"á7ã9¦ '¨S^P£R%%¤q9Y7^£	"&"%]"8p­r7X>"¥m9¢R76%*7$"7*C9#t",Z"Y*%%#/vCD%*% ´ Ë^Ö9ÎvÕ"Ñ{ÚÛÛÔ/Ü [8""%o7o"tâ9o7µ[ ä%%[8£%%#%"[m%ã7ãPD¦ U¨rÇr±f8å6 ! 7"*"  $97G'&#6+#/FG'¥9L,A"*%%#/=*/"v,A"G'&"I9&XY­Rn®N¯°	±  Y´n ÊvæËYÖÎvÕWÚÛ*Ï"ÐÙÝ&Þ"Ð8Ï7ßà^Î*ÕtÔ/ÛWÑÑÝZÐÞç]Õ"ÐtètÛWÎ*ÛWÐÔ/Û [ä@9%%[£%%#%7[mtã"ã7á9¦ «"¨®]È=*m ! 78'*7-",N+#W9%#"FBDC=#%v*$"8y*%#W*/"D#%"rBT""+C9*%´ àYÎvÕtÔ'Ò8Õvè]Ê/Ð×nÒ ç]Õ"ÐtètÒPÓ@ÔÕ"ÖÑ×nÒ&ØÙ7ÚÛÛ*Ô/ÜØNÙÝ&Þ"ÐÏ"ß à^Î*ÕtÔ/ÛWÑÑ/ÝAÐÞ=é7ê"ë7ì [8""%ytá7µtâ8%á7U9[À%ã7á7¦ o'¨rÇr@Èt"[yíqYÇY+t[y"(­r ! 8¤t"î¯$5%*7$"+#WE98'&"Â,R*%#WE*7"% Ê*Ë]Ë]ËïÌÎvÏ"ÐÑÒRÕÐÓ@ÔÕ"ÖÑ×KÝ{ÔÑØfÙ7ÚÛÛ*Ô/ÜØ>Ï"Ðð	ÙÝÞ"ÐÏ7ß7à^Î*ÕtÔ/ÛWÑÑ/ÝAÐÞ [  ¯¯®ÀnU7ã9Qv'VW_ «Pµtâ«Pá9[8ñP"$*Ctã"ã97¦ ¨í7È7$&%|"6S^ ! %Dt®]+#/6vC9#W97"$f YtIP,Z"î9D#%%**%#/&s$%q,ZRrW³9*{n*%#W5vC9%*$*9"%% Ù"ÚÛÛÔ/Ü:ç]Õ"òrò6ÖÐÝ{ÔÏ"×KÝ{ÕÐ [Àã9Qio[ PVW_ «Po"U'âP«P7[tã7ã"µ9¦ '¨  Dåp°R%%~"LäTP¯#W,ZWt|ó Ý&Þ"ÝZ×iÏ7ß8ÙÝ&Þ"ÐÏ7ßà^Î*Õ"ôÔWÛWÑÑÝZÐDÞ ^®À%D#%i¢	{[´#7[ tãP"o¦ á¨äpå]%&$&% ! 7*&v	+#WG'¥9y´n Ê/Ð×nÛWÎWÐ8Ï"×KÝ{Õ"Ð8Ï7ßç]Õ"ÐtètÛWÎ*ÛWÐÔ/ÛrÕ"ÐÙ"ÚÛÛÔ/ÜLõfÏ"ÐDÞ"ÖÏ%ÞDÛTàYÎvÕtÔWÛWÑÑÝZÐDÞ [ Ã % ö&["µ"µ7µ
